Respiratory disorders are common among people with intellectual disabilities (ID). However, few studies have investigated these disorders among older people with ID. We identified 7936 people, aged 55+ years, with ID and a reference cohort from the general population. Data on diagnoses of chronic respiratory disorders, with a focus on asthma and chronic obstructive pulmonary disease (COPD), were collected, as was information on health care visits due to such disorders. We also added data on the prescription of drugs for obstructive airway diseases. Whereas the risk of having at least one diagnosis of asthma during the study period was similar in the two cohorts, people with ID were less likely than the general population to have been diagnosed with COPD. The same was found for health care visits due to asthma and COPD, respectively. The patterns of drug prescription were similar among people with ID and the general population, with the exception of adrenergics for systemic use, which were more commonly prescribed to people with ID. Thus, older people with ID do not seem to have an increased risk of asthma or COPD. Moreover, the indications are that when diagnosed with any of these disorders, they receive treatment adapted to their particular needs.
Introduction
Respiratory disorders are more common among people with intellectual disabilities (ID) than in the general population [1] . Also, people with ID are more likely to visit the emergency department for respiratory diseases [2] , and hospital admissions are more frequent [3, 4] , of longer duration, and have a higher likelihood of recurring among people with ID than in the general population [3] . Compared to the general population, people with ID are more likely to die from respiratory infections [5, 6] . Indeed, respiratory diseases are one of the most common causes of death among people with ID [7] [8] [9] [10] [11] [12] .
Asthma and chronic obstructive pulmonary disease (COPD) are two types of chronic inflammatory respiratory diseases. Several [13] [14] [15] [16] [17] [18] but not all [1] studies indicate that asthma is more common among people with ID than in the general population. However, the increased risk is not as evident among people aged 55 years or more [18] . Nevertheless, asthma is more likely to cause death among people with ID than in the general population [19] , and people with ID and asthma are more likely to be hospitalized than people with asthma without ID [20] . COPD in people with ID has been less
Materials and Methods
This study is register based, using Swedish national registers both to establish the study cohorts and to identify outcomes (diagnoses and drug prescriptions). The two study cohorts have been described in detail elsewhere [1, 29, 36, 37] . Briefly, all people aged 55+ years and alive at the end of 2012, and having received at least one measure of service or support provided for people with ID and/or autism spectrum disorder (ASD) during 2012, comprised the ID cohort (n = 7936, 3609 women and 4327 men). As we were not able to separate those with ID with or without ASD from those with ASD only, we used having received support as a proxy for ID. A referent cohort (gPop cohort) was randomly selected from the general population using a one-to-one match by sex and year of birth.
Data on diagnoses made in inpatient and outpatient specialist care during the study period (2006) (2007) (2008) (2009) (2010) (2011) (2012) were collected from the Swedish National Patient Register. Both primary and secondary diagnoses were used to determine if a person had a diagnosis of a chronic respiratory disease. Although the main focus was on asthma (J45 in the International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10)) and other chronic obstructive pulmonary diseases (COPD; J44), we also present data on diagnoses of other chronic respiratory diseases, i.e., bronchitis, not specified as acute or chronic (J40), simple and mucopurulent chronic bronchitis (J41), unspecified chronic bronchitis (J42), emphysema (J43), status asthmaticus (J46), and bronchiectasis (J47).
Treatment for respiratory disorders was assessed using the prescription of drugs as well as health care utilization estimated by inpatient and outpatient specialist care due to (i.e., with primary diagnosis) any of the disorders listed above. The Swedish National Register of Prescribed Drugs was used to collect information on dispensed drugs for obstructive airway diseases (R03 in the Anatomical Therapeutic Chemical (ATC) classification system), which were analyzed separately for adrenergics and inhalants (R03A), glucocorticoids (R03BA), anticholinergics (R03BB), adrenergics for systemic use (R03C), and other systemic drugs (R03D).
Relative risks (RRs) with 95% confidence intervals (CIs) were estimated using Generalized Linear Models (GENLIN) in IBM SPSS Statistics 23.0. The results are only presented for groups with five or more observations. P-values below 0.05 are considered statistically significant.
Approval for the study was obtained from the Regional Ethical Review Board in Lund (no. 2013/15). The National Board of Health and Welfare performed a separate secrecy review in 2014 before providing access to the data. All analyses were performed using anonymized datasets.
Results

Health Care Utilization
People with ID were less likely than those in the gPop cohort to have had at least one inpatient or outpatient specialist visit due to chronic respiratory diseases ( Table 1) . The results were similar for men and women. There were no differences between men and women in either cohort. The pattern was the same for visits due to COPD. There was no statistically significant difference between the two cohorts with respect to health care utilization for asthma, although, when stratifying on sex, the men in the ID cohort had borderline significantly lower health care utilization than the men in the gPop cohort. Also, within the ID cohort, men were less likely than women to have had an inpatient or outpatient specialist visit due to asthma. This effect of sex was not found in the gPop cohort. 
Drug Prescriptions
People in the ID cohort were less likely than people in the gPop cohort to be prescribed at least one drug for an obstructive airway disease ( , men were less likely than women to be prescribed at least one drug for an obstructive airway disease. All drugs for obstructive airway diseases that were prescribed and dispensed during the study period are described in Table 2 . Table 2 . The number of people with at least one prescription of drugs for obstructive airway diseases (ATC-code R03) in a cohort of people with intellectual disabilities (ID) and a referent sample from the general population (gPop). 
Diagnoses
People in the ID cohort were less likely than those in the gPop cohort to have at least one diagnosis (including both primary and secondary diagnoses) of chronic respiratory disease during the study period ( Table 3 ). The effect was slightly larger among men than among women. Within the ID but not the gPop cohort, men were less likely than women to have at least one diagnosis of chronic respiratory disease during the study period. The most common diagnoses in both the ID and the gPop cohort were asthma and COPD (Table 3) . Among those with at least one diagnosis of asthma or COPD, COPD was the most common diagnosis in the ID cohort and asthma in the gPop cohort (Table 3) .
Whereas the risk of diagnosis of asthma was similar in the two cohorts, diagnoses of COPD were less common in the ID cohort than in the gPop cohort ( Table 3) . The patterns were similar in separate analyses for women and men. Men were less likely to be diagnosed with asthma in both cohorts. There were, however, no sex differences with respect to the diagnosis of COPD in either cohort.
Diagnoses vs. Drug Prescriptions
In the ID cohort, 698 people had at least one prescription of drugs for an obstructive airway disease but no diagnosis of asthma or COPD during the study period (Table 4) . A further 26 had at least one diagnosis of asthma and/or COPD but no prescription of drugs for an obstructive airway disease. In the gPop cohort, 1122 people had a prescription but no diagnosis, and 28 had a diagnosis but no prescription. Table 4 . Prescription of drugs for obstructive airway diseases stratified by diagnoses of asthma and chronic obstructive airway disease in a cohort of people with intellectual disabilities (ID) and a referent sample from the general population (gPop). (3) 11 (12) 52 (34) 12 (33) R03D: Other systemic drugs 45 (1) 11 (6) 26 (16) 13 (24) 69 (1) 10 (11) 38 (25) 5 (14) a : Percentage based on the number of people with at least one diagnosis.
Among those with a diagnosis of COPD during the study period, people in the ID cohort were more likely than those in the gPop cohort to be prescribed adrenergics for systemic use (Figure 1 ).
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Among those with a diagnosis of COPD during the study period, people in the ID cohort were more likely than those in the gPop cohort to be prescribed adrenergics for systemic use (Figure 1 ). The results were similar when stratified by sex, although the number of men with prescriptions of adrenergics for systemic use was too low to investigate (Table 5) . Among those with a diagnosis of asthma, people in the ID cohort were less likely than those in the gPop cohort to be prescribed adrenergics, inhalants, and anticholinergics but more likely to be prescribed adrenergics for systemic use (Table 5 ) No differences were found for the other drug types. When stratifying by sex, the differences were primarily found among the women (Table 5 ). The results were similar when stratified by sex, although the number of men with prescriptions of adrenergics for systemic use was too low to investigate (Table 5) . Among those with a diagnosis of asthma, people in the ID cohort were less likely than those in the gPop cohort to be prescribed adrenergics, inhalants, and anticholinergics but more likely to be prescribed adrenergics for systemic use (Table 5 ) No differences were found for the other drug types. When stratifying by sex, the differences were primarily found among the women (Table 5 ). 
Discussion
Whereas the risk of having been diagnosed with asthma was the same for people with ID as for the general population, diagnosis of COPD was less common among people with ID. Among those with asthma or COPD, people with ID were more likely than those in the general population to be prescribed adrenergics for systemic use.
We used the National Patient Register to collect information on respiratory disorders. A strength of this is that the register has more or less complete coverage of inpatient and outpatient specialist care in Sweden. A limitation is that it does not include visits to primary care. As both asthma and COPD are commonly treated in primary care, we are likely to have failed to include all cases of these diseases. This is reflected in the high number of people without diagnoses but with prescriptions of at least one drug for obstructive airway diseases. People who seek inpatient or outpatient specialist care for their asthma/COPD may be suspected to be more severe cases than those who do not. Thus, people with severe asthma/COPD are likely to be overrepresented in both the ID and gPop cohort, whereas those with mild asthma/COPD may be underrepresented or even absent. The numbers in the present study should therefore not be used to estimate prevalence but only for comparisons between people with ID and the general population. This is also supported by the lower percentage of people with asthma found in the gPop cohort than in other studies on middle-aged and older people [38] [39] [40] . Another potential problem with using data from secondary care only is that differences in access to such care would appear as differences in disease prevalence. This is further discussed below.
So far, studies presenting results on the risk of asthma among people with ID are somewhat contradictory, with some finding an increased risk [13, [15] [16] [17] [18] and others not [41] [42] [43] . Possible explanations for this may include differences in age groups, geographical area, and the time period studied. Moreover, the type of data used varies, with some using primary care data [15] [16] [17] [18] 43] and others using different types of survey data [13, 41, 42] . The most obvious explanation for the lack of a difference between the ID cohort and the gPop cohort regarding asthma diagnoses is that the two cohorts do not differ in asthma prevalence, which is supported by a previous study presenting a decreased difference in the prevalence of asthma between people with ID and the general population in age groups older than 55 years [18] . This could be the effect of a survival mechanism, i.e., that people with ID and asthma tend to die at an earlier age. The lack of difference between the two cohorts could also arise from differences in health care utilization. For example, if people with ID have an increased risk of asthma but tend to visit primary rather than secondary care and the opposite is true for the general population, the data from inpatient and outpatient specialist care would indicate similarities in asthma prevalence. However, as diagnosing asthma may be difficult in people with ID, it may be argued that people with ID and asthmatic symptoms are more likely to visit and be diagnosed in specialist care than in primary care.
The decreased risk of COPD among people with ID found in the present study is in line with previous research [6, [16] [17] [18] 21] , despite the differences in age groups studied. Tobacco smoke is the most important cause of COPD [44] , and people with ID are less likely to smoke than the general population [45] [46] [47] . Thus, differences in smoking habits between people with ID and the general population is a plausible link between ID and a decreased risk of COPD. The selection of healthier people with ID into the older age groups, as discussed for asthma above, is not evident for COPD.
Asthma is classified as an ambulatory care sensitive (ACS) condition [48] . It has been suggested that rates of hospitalization for ACS conditions may be used as a measure of access to and the quality of primary care [49] . Based on this, it has been suggested that primary health care for asthma for people with ID is suboptimal compared with the general population [50] . In the present study, we investigated asthma-related inpatient and outpatient specialist visits rather than hospitalization. Doing this, we found no differences between people with ID and the general population, with the possible exception of a smaller number with visits among men with ID. Thus, the Swedish health care system seems to be able to properly care for older people with ID and asthma.
Among those with asthma and/or COPD, people with ID were more likely than the general population to be prescribed adrenergics for systemic use. We believe that the main explanation for this is that these are easier to administer than drugs provided in inhalers, especially when it comes to people with more severe ID.
Conclusions
Both asthma and COPD are chronic conditions that may have a large impact on a person's quality of life, everyday living, and long term health, especially when insufficiently treated. Among older people in general and older people with ID in particular, it is important to ensure not only that treatment is provided in proper amounts, but also that it is administered in a way that is suitable for a patient with limited abilities. Indications are that care provided to asthma/COPD patients with ID indeed is adapted to the particular needs of these patients.
